The title compound, C 16 H 26 ClNO 3 contains one almost planar furanone ring [maximum deviation of 0.021 (2) Å for the O atom] with a stereogenic center (S) and one cyclohexane ring which displays a chair conformation and has three stereogenic centers [S at the C atom bearing the isopropyl group, R at the C atom attached to the O atom and R at the C atom bearing the methyl group].
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Comment 2(5H)-Furanones, also known as crotonolactones or butenolides, have attracted increasing attention of many organic chemists due to their presence as a subunit in many natural products (Ming et al., 2002) . This core unit is the key structure to induce a variety of biological phenomena like antifungal, anti-inflamatory, antibacterial, and HIV-1 anti-integrase (Bailly et al., 2008) . In recent years, chiral 2(5H)-furanones with substituents in positions 3 and 4 have been synthesized in several laboratories (Van Oeveren et al., 1994) and their crystal structures have been reported (Chen et al., 1995; Martín & Mateo, 1995; Gawronski et al., 1997) .
Meanwhile, benzimidazoles were widely used in various areas, especially serving as key intermediate in organic synthesis (Mao et al., 2010) . In our initial study, we focused on the Michael addition-elimination reaction of 3,4-dichloro-5-(S)-(l-menthyloxy)-2(5H)-furanone and nucleophilic reagent imidazole. On the basis of the experiment, no target molecule was obtained, but the unexpected product, 3-chloro-4-N,N-dimethyl-5-(S)-(l-menthyloxy)-2(5H)-furanone that came from reaction of 3,4-dichloro-5-(S)-(l-menthyloxy)-2(5H)-furanone and the solvent N,N-dimethylformamide was given.
In the title compound ( Fig. 1) , the cyclohexane ring displays a chair conformation and has three stereogenic centers (C2(S), C3(R), C5(R)), and the planar core structure subunit, the furanone ring exhibits a C16(S) center with a maximum deviation of 0.021 (2) Å of O2 from the mean plane of the five atoms defining the plane, r.m.s deviation is 0.0158 Å.
Cl substitution at C14 causes significant torsion around the C13-N1 bond. The C14-C13-N1-C12 torsion angle amounts to 5.2 (5)°, this indicates a significant twist around the C13-N1 bond resulting from Cl substitution at C14. At the same time, N1 is only 0.034 (5) Å from the furanone ring plane. This is one manifestation of the extensive conjugation of the N1 lone pair, the C13═C14 double bond and the C15 carbonyl bond. The geometrical consequence is a shortening of the N1-C13 bond to an value of 1.331 (3) Å, which might be compared with the average value of 1.355 (14) Å for the C-N bond in C═C-N-(C) 2 system (Orpen et al., 1989; Gawronski et al., 1997) . The shortening of the N1-C13 bond is accompanied by the lengthening of the formally C13═C14 double bond to an value of 1.354 (3) Å, as compared with the value of 1.323 (13) Å quoted for cyclopentene and with 1.340 (13) Å in conjugated systems (Orpen et al., 1989) .
And the most striking geometrical change due to conjugation is found in the furanone ring. Comparison with the non-fused furanones which contain oxygen function at C(4) (22 observations subtracted from the Cambridge Structural Database 14) (Allen, 2002) reveals significant shortening of the formally single C(sp 2 )-C(sp 2 ) bond to an value of 1.428 (4) Å and simultaneous lengthening of the C(carbonyl)-O bond to an value of 1.373 (3) Å. In non-fused furanones the two bonds have the mean values of 1.466 (26) Å and 1.362 (16) Å, respectively (Allen et al., 1987; Gawronski et al., 1997) . This might indicate that the essential part of the electron delocalization is concentrated in the N1, C13, C14, C15 and O3 region, and takes place at the expense of delocalization within the ester function.
supplementary materials sup-2 Experimental
The optically pure precursor 3,4-dichloro-5-(S)-(l-menthyloxy)-2(5H)-furanone was prepared according to the literature procedure (Chen & Geng, 1993) .
The title compond, 3-chloro-4-N,N-dimethyl-5-(S)-(l-menthyloxy)-2(5H)-furanone, was prepared by reaction of 3,4-dichloro-5-(S)-(l-menthyloxy)-2(5H)-furanone (3 mmol) and DMF (1 ml) at 80 °C, catalyzed by sodium ethanol (3 mmol) under N 2 atmosphere. After stirring for 24 h, ice water was added to the mixture and then extracted by dichloromethane.
The solvent was evaporated in vacuo and the precipitate was purified by silica gel column chromatography with gradient 
Refinement
All H atoms were positioned in calculated positions (C-H = 0.96 Å or 0.97 Å or 0.98 Å) and were refined using a riding model, with U iso (H) = 1.2 U eq (C) for methylene or methine H atoms and U iso (H) = 1.5 U eq (C) for methyl H atoms. Fig. 1 . The molecular structure of the title compound. Displacement ellipsoids drawn at the 30% probability level, hydrogen atoms have been omitted for clarity. 
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